Recursive functions or special forms can be named and defined in LISP using SETQ. This is convenient, and we almost always define functions and special forms this way in practice. But this leaves a theoretical difficulty about the LAMBDA operator, namely, we must use SETQ and assign a name in order to define a recursive function. Thus not every desired function can, in theory, be written in place as a λ-expression. In order to dispose of this difficulty, the special form LABEL is introduced.
, where g is an ordinary atom and h is a λ-expression and a 1 , … , a k are S-expressions. The idea is that
in the context where the atom g is evaluated as the λ-expression h at every occurrence of g in the body of the λ-expression h. Thus g is, in effect, the name or label of h in the body of h during this evaluation of h on the supplied arguments a 1 , … , a k .
The extension of the definition of LABEL to apply to special forms is left as an exercise, since LABEL is primarily needed to provide a pleasant theoretical closure and is not often used in practice and, except for QUOTE, special forms are, in theory, avoidable by using QUOTE to protect the arguments of corresponding λ-expressions. Indeed, LABEL is not included in the LISP interpreter given below.
Exercise 15.1: Explain the following:
Exercise 15.2: Carefully state the appropriate definition of (LABEL g h a 1 … a k ) where g is an ordinary atom and h is a special-form expression.
